Guest Editorial
Over the past two decades, the participation levels within sport have significantly increased, and as a result, there has been an increase in competitiveness and intensity across all levels of participation. A common occurrence within sport is injury, whether it be as a result of improper technique, over use or impact. The severity of this issue is highlighted by the number of serious sporting injuries recorded in the United States for youths reaching 1.65 million within a calendar year. The highest occurrence of injuries was in sports where protective equipment is worn and as a result of an impact. This number suggests that some of the personal protective equipment, which is currently available, is potentially either not being used, underperforming, being used improperly or that the current test methods and standards used to analyze the equipment have not evolved with the sports increased intensity.
It is apparent that sports governing bodies are doing their part to reduce the risk of serious injury through investments in research programs and implementing rule changes to limit the number of high-level impacts. However, in full-and semi-contact sports or sports where extreme speeds are experienced, it is unrealistic to prevent all high-level impacts without changing the fundamentals of the sport. A more realistic approach is to enhance the protection of the participants through the development of superior protective equipment. Although this is complicated due to the fact that athletes are always looking to maximize their performance. If increased protection results in reduced performance, then there will be resistance to its use.
To enable new protective equipment to be developed that satisfies the athletes' needs of greater protection, negligible performance impairment and that can withstand the higher demands in modern sport, it is key to conduct research across a multitude of areas ranging from impact biomechanics, material science and enduser needs among others. Through such research, it will be possible to evaluate current test standards, the performance of existing protective equipment, as well as facilitating the development of new materials, constructions and designs, with the end goal of increasing the safety of athletes.
This special edition aims to aid in this quest for improved safety within sport having brought together a special collection of articles highlighting the multifaceted nature of research surrounding personal protective equipment. This collection includes an eclectic mix of articles covering a variety of sports and types of protective equipment through literature reviews, test method development and comparative studies. The research within this special edition has been undertaken at prominent institutions from around the world. Each of the articles has been through a strict peer-review process by other leading experts within the respective field of research, thereby ensuring it is of the highest standard.
This edition opens with two articles focused on the development of test equipment for the analysis of sports personal protective equipment, the first of which is from Payne et al. and presents their work on the development of a novel multi-material human thigh surrogate, to allow for greater accuracy in evaluating injury risk. Followed by a paper from Thiele et al.'s article on the development of a low-cost sensor for the analysis of helmet-brace contact, capturing data, which can then be used to make further improvements in equipment design.
The next article is a longitudinal study by Pearsall et al., investigating the effects of inventory aging on the impact attenuation characteristics of ice-hockey helmets over a 10-year period. This paper leads onto a detailed literature review of the design, performance and use of softshell headgear by Patton and McIntosh, with the results of the review being synthesized and used to identify injury reduction objectives and appropriate design criteria.
The final two articles are comparative studies. The first paper is by Higgins et al. where they analyze the removal times of different lacrosse facemasks, thereby identifying the different design features that can inhibit medics. The final article within this special edition is by Cobb et al. and assesses response differences between two of the most commonly used headforms, to determine the effect headform selection may have on the biomechanical impact response.
I believe this special issue provides a unique wellrounded collection of articles. Although this issue is just a selection of the research within this field, it allows the necessary and important work being conducted to be brought into a single issue which in turn will assist leading researchers to continue to develop their knowledge and understanding of protective equipment requirements, performance and limitations. It is hoped that through this issue, other works are stimulated and that these future efforts can lead to other compilations focused on this important area of study. I hope you enjoy reading this special edition as much as I enjoyed putting it together.
